Hospital utilization reriews are performed on the basis of lists of explicit criteria, such as the Appropriateness Evaluation Protocol, both concurrently and retrospectively, in an increasing number of settings as part of efforts to improve the performance of hospitals and to reduce health care costs. Retrospective data collection has advantages in terms of expenses and ease of sampling, but relies on the quality of medical records. We report on a comparison between concurrent and retrospective data collection performed simultaneously and independently by two reviewers on the same hospital stays in the regional St-Loup Hospital. Results suggest that retrospective data collection produces higher rates of inappropriate hospital utilization, due to a limited number of criteria that are recorded concurrently, but are not found in the retrospective reading of medical records. These results should encourage a further investigation of the comparability between concurrent and retrospective designs in other settings.
INTRODUCTION
In the late 1970s, instruments for hospital utilization reviews based on explicit criteria were developed in the United States in order to help identify hospital admissions or days of stay that were medically appropriate or not [1] . From the first experiences aiming at controlling hospital costs generated by Medicare patients, several lists of explicit criteria were tested. One of them, the Appropriateness Evaluation Protocol (AEP), was developed by Gertman and Restuccia [2] and diffused overseas. Most of the hospital utilization reviews conducted in the 1980s and early 1990s in Europe were based on adaptations of the AEP required by the local environments [3] . Overviews of national experiences based on such lists of explicit criteria have shown that the rates of inappropriate days vary widely between and within countries, and rates of medical inappropriateness reaching 38% of the admission days and 66% of the later days of stay were reported in retrospective hospital utilization studies [4] . The diversity of methodological approaches is likely to explain part of this variation [5, 6] .
The concurrent (during the patient's stay) or retrospective (relying on medical records) design of data collection is a major component of the methodology in hospital utilization reviews based on explicit criteria. Indeed, a retrospective data collection aiming at verifying the fulfilment of explicit criteria requires the excellence of medical charts. In such circumstances, the presence or absence of each of the criteria that can justify a hospital day should be systematically reported in the patient's file. This condition is crucial to the use of an instrument that elicits a judgement of medical appropriateness based on the fulfilment of one single criterion. When the quality of medical charts is unsure, a retrospective utilization of the AEP might measure the quality of the information reported in medical charts as much as the appropriateness of hospital days under study, and the hypothesis can be made that the rate of inappropriate days is overestimated. On the other hand, an argument against concurrent hospital utilization reviews is the difficult access to medical charts during the patient's stay. The search for medical charts in hospital wards, the verification that recorded information has been updated, and the conduct of additional interviews with medical teams are resource consuming. The more intensive resource consumption in concurrent reviews might be justified by the fact that the expected changes in hospital practice induced by concurrent reviews will affect the current patients, whereas retrospective reviews will merely modify the management of future patients. Beyond the stronger impact on the behavior of medical teams expected from concurrent reviews, the superiority of concurrent over retrospective reviews to estimate the rate of inappropriate days has to be evaluated to justify the investment of such resources.
This study, based on data gathered at the St-Loup Hospital (Canton of Vaud, Switzerland) during a permanent concurrent hospital utilization review:
-investigates whether concurrent or retrospective data collection produces similar estimates of the rate of inappropriate hospital utilization; the hypothesis is that a higher rate of inappropriateness is estimated in a retrospective data collection; -examines judgements based on concurrent and retrospective data collection and seeks to determine for which criteria the two methods produce different results; the underlying hypothesis is that most discordant judgements obtained by the two methods might be explained by days considered as appropriate in a concurrent review based on one single criterion that is not constantly detected retrospectively, based on a reading of medical charts; -compares the agreement between two reviewers in concurrent and in retrospective designs. The hypothesis here is that agreement in retrospective reviews might be higher, since the information available to reviewers in retrospective reviews is essentially the same, written in medical charts, and is not defined by the active search of information through interviews that reviewers judged necessary or not, as required in a concurrent design.
MATERIAL AND METHODS
The St-Loup Hospital is a 114-bed acute care regional hospital; in addition, a special unit was recently created within the hospital to provide further care and rehabilitation services to patients discharged after an acute episode. This hospital pioneered in 1989 in the canton of Vaud a hospital utilization review performed concurrently with the specific aim to improve the hospital's performance and to reduce its mean length of stay. This initiative was suggested and supported by the Public Health Department of the State of Vaud, which subsidizes regional non-profit hospitals based on a global prospective budget. In this first experience with the AEP, the original instrument was adapted by senior physicians after a chart review process. Changes were then approved by the Department of Public Health and the resulting list of criteria was finally tested for acceptability in the same hospital. The St-Loup Hospital has continuously conducted a concurrent review of admissions and stays since 1992. At the end of 1993, a utilization review was performed independently by two reviewers to test the reliability of the instrument; the first reviewer (Reviewer 1) was a nurse hired by the hospital to conduct the permanent review underway since 1992 (DS), and the second (Reviewer 2) was a physician hired by the public health department (MS) who was involved in the conduct of reviews in other hospitals based on the modified AEP since 1991. In order to explore our hypotheses, the same reviewers were asked 1 year later to study the same admissions and stays, retrospectively and independently from each other. This re-review was designed to compare Each second admission in the medicine, surgery, urology, orthopedics, gynecology, ear nose and throat, and ophthalmology departments from 6 December to 19 December 1993 and from 6 January to 31 January 1994 was included in the study sample; the break between the two periods was due to the sickness leave of one of the two reviewers. All days (admissions and days of stay) of the patients admitted in the sample were analysed, after exclusion of a limited number of day& when a patient temporarily left the hospital.
The hospital utilization review was performed on the basis of the adapted AEP in Appendix. A first adaptation by the St-Loup Hospital in 1989 ended in a single list of 24 explicit criteria that applied both to admission days and to days of stay, and the override option was maintained [7] . The list was then reduced to 21 criteria used in the permanent concurrent review; reviewers could report the presence of up to 10 criteria. The final judgement integrates the override option described in the original AEP.
The process of concurrent review differed slightly between the two reviewers: both completed the review based on medical charts and additional interviews with the medical staff, but Reviewer 1 was on site continuously while Reviewer 2 collected the information on site once a week. The two reviewers were unaware of the retrospective data collection that would be performed later, and both reviewers performed the retrospective data collection on the same sample 1 year later.
We did not compute statistical tests of significance for the rate of inappropriateness, since the consecutive days in a stay cannot be considered as independent observations, and the appropriateness of one day is likely to be linked to the appropriateness of the previous and the next day. Rationales for analysing all the days of stay rather than one single day randomly selected in each stay have been discussed elsewhere [8, 9] . Results shown in this paper should be considered as exploratory. The levels of agreement between reviewers or between methods of data collection were described by Cohen's Kappa statistic [10] . Tests of statistical significance are reported for the Kappa statistic according to Fleiss [11] , since we hypothesized that the relationship expected between consecutive days of a single stay in terras of their appropriateness does not necessarily imply that the assumption of independence is violated as far as reviewer's assessments are concerned.
RESULTS
The sample included 162 patients admitted over the enrollment period, totaling 1098 hospital days (mean length of stay: 6.7 days). The medical chart was not found for the retrospective review of seven stays (57 hospital days), which were excluded from analyses, and 6 days in three stays were further excluded, when patients were temporarily discharged and the hospital reserved the bed. Consequently, analyses were performed on 155 acute care stays and 1035 days, admission days included. Fig. 1) Level of inappropriate hospital utilization. For both reviewers, the estimates of the rates of inappropriate admissions and of inappropriate days of stay were lower in the concurrent than in the retrospective approach ( [12] . Over the 1035 days under study, the mean number of recorded criteria was higher for Reviewer 1 who registered more criteria in the concurrent (2.41) than in the retrospective data collection (2.09). Reviewer 2 recorded a mean of 1.60 criteria in both circumstances. Table 2 shows that 60-74% of the days judged appropriate were justified by one or two criteria only. The proportion of days justified by a single criterion in the concurrent data collection was 26.9% (« = 252 days) for Reviewer 1 and 51.9% for Reviewer 2 (n = 436 days, of which 433 were considered appropriate after use of the override option). Among the 252 days characterized by a single criterion in his concurrent review, Reviewer 1 found no criterion retrospectively in 82 days (32.5%). Overall, in 7.9% of the 1035 days studied by Reviewer 1, one single criterion justified the days in a concurrent approach, and no criterion was found retrospectively. Of the 436 days in which Reviewer 2 found one single criterion concurrently, 101 (23.2%) were characterized by the absence of a criterion in his retrospective review (9.7% of the 1035 days under study). Many hospital days were characterized by the fulfilment of criterion number 11: treatment of major surgical or trauma wound, including care of surgical site, and/or presence of drains or catheters (except permanent urinary catheters), or 13: patient who requires close clinical monitoring by a nurse at least three times per day, according to written medical prescription (Table 3) . Criterion 11 was recorded in 36-46.8% of the days. By contrast, criterion 13 was mentioned by Reviewer 1 in 84.6% of the days in the concurrent review and in 61.8% of the days retrospectively, whereas Reviewer 2 reported the presence of this criterion in 46.5%, respectively 48.8% of the days. When, in the concurrent .review, a day was judged as appropriate on the basis of one single criterion, the criterion reported by Reviewer 1 (n = 252 days characterized by one single criterion) was criterion 13 in 78.2% (Table 4 ). In the same situation, the day was considered as appropriate by Reviewer 2, based on the presence of criterion 11 in 49.0% or criterion 13 in 39.7% of 433 days. Finally (as summarized in Fig. 2 ), among the 82 days characterized, according to Reviewer 1, by the presence of one single criterion with a concurrent data collection and judged inappropriate with a retrospective approach, 80 were related to criterion 13, and two to criterion 1. Among the 100 similar situations recorded by Reviewer 2,58 were attributable to criterion 13, and 42 to criterion 11. Overall, the 80 days justified in the concurrent data collection of Reviewer 1 by the report of criterion 13 amounted to three-quarters (73.4%) of the 109 days judged appropriate concurrently and inappropriate retrospectively by this reviewer. Criterion 11 or 13 recorded by Reviewer 2 as a single criterion in the concurrent data collection explained 83% of the 121 days in which this reviewer found that criteria were present only in his concurrent data collection.
Intra-reviewer concurrent vs, retrospective comparisons (cf
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Inter-reviewer comparisons (cf. Fig. 1 )
As presented in Table 1 , Reviewer 1 constantly rated as inappropriate a lower proportion of both admission and hospital days than Reviewer 2. Whereas the overall agreement (percentage of cases on which both reviewers agree on an appropriateness decision) was similar in the concurrent (86.8%) and in the retrospective (86.3%) design, specific agreement (agreement rate on only those cases that were judged inappropriate by at least one reviewer) was higher in the retrospective data collection (54.3%, vs 37.2% in the concurrent review), leading to a higher Kappa statistic with the retrospective data collection (0.62, P<0.0001 vs 0.48, P<0.0001 in concurrent design).
DISCUSSION
The goal of this study was not to estimate the true rate of inappropriateness, but to explore the difference between concurrent and retrospective data collection. The rates that we found were low when compared with other published results [3, 4, 7, [13] [14] [15] [16] , but differences in sampling frames make such comparisons difficult. The St-Loup Hospital was characterized by a low mean length of stay and had 5 years experience of hospital utilization review specifically intended to lower the rate of inappropriate hospital use. In addition, rates found in concurrent reviews performed in three other regional hospitals of the same state in 1991 did not exceed 15%, and other authors published low rates based on the original AEP [17, 18] . We found higher rates of inappropriateness according to the reviewer hired by the Public Health Department than according to the hospital reviewer, this observation was also made in previous reliability studies [8] . A possible explanation is the more constant presence of the hospital reviewer in the wards, which could have facilitated the collection of relevant information about criteria indicating that a day is appropriate. The on-site reviewer might also have a more lenient interpretation of hospital records, and feel that his interpretation was legitimized by his knowledge of the way that events are reported in patients' charts.
Our findings were consistent with the hypotheses of higher estimates resulting from a retrospective data collection and with a higher level of agreement in retrospective reliability studies. Most of the differences between concurrent and retrospective data collections were associated with criteria 11 (treatment of major surgical or trauma wound, including care of surgical site, and/or presence of drains or catheters, except permanent urinary catheters) and 13 (patient who requires close clinical monitoring by a nurse at least three times per day, according to written medical prescription); these criteria were abstracted from the original AEP without change (criterion 13) or with minor adaptations (criterion 11). Our study has limitations: it was performed in a single setting, on days of stay that cannot be considered as independent observations since the sampling involved all the days in the selected stays, and with an adapted instrument. However, our results strongly suggest that further attention should be devoted to the comparison of estimates based on concurrent and retrospective data collections. The replication of similar findings could lead to improvements in selected items of an instrument that is spreading quickly, in a context of growing interest for quality assurance. At a local level, the comparison between concurrent and retrospective approaches is a valuable tool to detect the weaknesses of hospital charts, and could lead to necessary improvements before a retrospective data collection is preferred on legitimate cost considerations.
